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Figure 1. Model TPN1185A Battery Charger Power Supply

Model Complement of TPN1185A Battery Charger
Power Supply (500 Watt, 60 Hz)

Kit Description

TPN6137C Battery Charger Circuit Board
TRNS153A | Battery Charger Power Supply Hardware Kit
TRNS336A Power Supply Hardware Kit

TRN9752A | Power Supply Support Bracket Kit

1. DESCRIPTION

The Model TPN1185A Battery Charger Power Supply is
a factory installed accessory that is available for various
models of Motorola base and repeater stations.

The Power Supply permits the station to operate from
120 volt, 60 Hz ac power normally, but provides contin-
ued operation from external 12-volt batteries (emer-
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gency power) if the ac power should fail. When ac
power is present, the power supply also operates as a
battery charger to recharge the batteries.

The Power Supply provides an output signal (AC FAIL)
whenever a line voltage failure is sensed. The power sup-
ply then switches the station to battery power. The AC
FAIL signal is normally high. It goes low when a line
voltage failure is detected. The output signal may be
used to enable an audible alarm or provide a visual indi-
cation, depending upon the type of station in which the
power supply is installed. In some cases, the signal is
routed to station control, for monitoring.

The Power Supply also provides an output (OVER-
VOLTAGE ALARM) that occurs if the charger output
voltage rises to a level which might result in damage to
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PERFORMANCE SPECIFICATIONS

-30° to +80°
96 V to 132 V ac, 60 Hz

Operating Temperature
Input Voltage

UNFUSED OUTPUT
Output Voltage

13.25 V Lead Acid

14.25 V NiCad and also if any battery is nof connected
14.25 V Lead Acid Equalize

15.25 V NiCad Equalize

482 Watts (34A at 14.25 V)

Shall not drop below 11.5 V for a 1.5 to 32.5A load.

Output Power (rated)
Load Transient

FUSED OUTPUTS

Main 13.8 Vat 4A
Auxiliary 13.8 V at 10A

SPECIFICATIONS SUBJECT TO CHANGE WITHQUT NOTICE

the external batteries. The overvoltage alarm output sig-
nal is normally high. It goes low when an overvoltage
condition is sensed. In the event of an overvoltage
alarm, contact a serviceman immediately.

The OVERVOLTAGE ALARM signal is used within the
supply to disconnect (open) the power transformer sec-
ondary winding from the high current A+ output. This
is accomplished by energizing relay K650 when an over-
voltage condition is detected. The overvoltage sensing
circuitry resets after approximately 15 seconds and will
re-activate at this rate as long as the overvoltage condi-
tion persists.

The power supply/battery charger is of the controlled
ferroresonant design. The supply provides high current
A+ at 14.25 V and two 13.8 V dc outputs to power any
continuous or intermittent duty radio. Current limiting,
short circuit, and over-voltage protection are also pro-
vided.

The batteries used as the external emergency source can
be of either the nickel-cadmium or lead-acid type. An
automotive type battery is not recommended as a per-
manent emergency dc supply.

A two-position switch, S650, on the battery charger
board determines the charging rate of the batteries. The
EQUALIZE position increases the charging voltage to
restore the batteries after emergency use or where the
condition of the battery dictates. In the other position
(float), a voltage is supplied to the batteries sufficient to
maintain them in a fully charged state.

2. THEORY OF OPERATION
(Refer to the functional block diagram attached at
the end of this section.)

2.1 TRNS5336A STANDARD POWER SUPPLY

The TRN5336A Standard Power Supply performs the
conversion of ac line power to dc radio power. Refer to
the schematic diagram attached at the end of this sec-
tion. The supply consists of rectification and filtering

circuits. The secondary voltage of ferroresonant trans-
former T601 is rectified by CR601 and CR602. Ground
connection for the diodes is provided through the heat
sink to the chassis. Output filtering is provided by C602,
C603, L601, and C604.

2.2 TRN6137C BATTERY CHARGER BOARD

Line and load regulation is controlled by the TRN6137C
Battery Charger Board. Refer to schematic diagram at-
tached at the end of this section. Regulation is accom-
plished by controlling the saturation of ferroresonant
transformer T601 via a control inductor, L650. This in-
ductor is switched across the resonant winding on the
transformer as the output voltage reaches a preset level.
Potentiometer R662 (VOLT. ADJ.) permits output volt-
age adjustment. Switching and timing circuitry for the
control inductor is described in the following para-
graphs.

2.2.1 Clock Generator

Q665 and Q650 derive a line frequency related clocking
signal for timing and triggering purposes.

2.2.2 +10 Volt Reference Source
Zener diode VR650 and diodes CR669 and CR670 es-
tablish a + 10 volt reference source used by the activity

detector, stabilizer, and control voltage generator cir-
cuits.

2.2.3 Monostable Switch

U650D converts the clock signal into a monostable pulse
which drives the ramp generator.

2.2.4 Ramp Generator

Q651 generates a ramp voltage in conjunction with
C653.
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2.2.5 Control Voltage Generator

U650A compares a reference voltage with the output
voltage and generates a control voltage with gain to the
pulse width modulator.

2.2.6 Pulse Width Modulator

U650C compares the control voltage with the ramp and
generates a pulse whose width is determined by how
early in the ramp cycle the control voltage equals the
ramp voltage.

2.2.7 Stabilizer

U650B keeps the monostable switch (U650D) from
changing state for approximately 1/2 cycle to eliminate
triggering errors due to line and load transients.

2.2.8 Power Switch

The SCR Q656 and TRIAC Q657 work together to
switch the control inductor L650 in and out of the reso-
nant winding on the power transformer. The diode
bridge between the SCR and TRIAC allows the TRIAC
to be triggered every half cycle.

2.2.9 Overvoltage Protection

Overvoltage comparator U651A compares the voltage
appearing at the arm of R662 with a fixed voltage devel-
oped across a voltage divider consisting of R678, R683,
and R655. Any increase or decrease A+ in voltage is
reflected at the arm of R662 and applied to U651A-3. If
the voltage at U651A-3 rises above the fixed voltage ap-
plied to U651A-2, the output at U651A-1 goes high,
This action begins charging capacitor C659. If the A+
voltage remains high, C659 will charge to a level above
the reference applied to U651B-6. This causes U651B-7
to go high, which in turn, turns on Q654 and Q653.
Once Q654 is turned on, the overvoltage protection re-
lay K650 is energized which removes the transformer
secondary center tap return path. At the same time that
relay K650 is energized, Q663 turns on and begins to
charge C676 through R700. When C676 charges to a
high enough voltage to turn on Q664, C569 is dis-
charged. This will drive U651B-5 low and reset the over-
voltage detection circuit. If the overvoltage conditions
persists, the detection and reset process will continue to
repeat itself every 15 seconds. Q653 will remain turned
on to provide the overvoltage alarm output at J603-5
until both ac power and battery dc power is discon-
nected. Zener diode VR651 provides additional protec-

tion by forcing the overvoltage circuits to energize in the
event that overvoltage sensing through R662 fails.

2.2.10 Line Fail Sense

Q658 and Q659 generate a “line fail” signal when a loss
of clock signal is detected. Q658 senses failure at the ac
line and Q659 generates the output signal AC FAIL.

2.2.11 Power Up Reset

Q662 and Q661 use the line fail sense signal from Q658
to generate a power up reset input to the pulse width
modulator, U650C, each time power is turned on. The
power up reset signal is applied to the control voltage
input (U650C-9) of the pulse width modulator and en-
ables quick power up.

3. BATTERY CONNECTION AND
INSTALLATION

3.1 GENERAL

Installation of the station with this option is standard
except for the connection of the 12-volt battery (10 cells
nickel-cadmium, 6 cells lead-acid).

Locate the battery in a secure place, and as close to the
station as possible. The cable length must be kept as
short as practical, because of the voltage drop in the
battery cable. A substantial voltage drop can be devel-
oped across this low resistance due to the high currents
drawn from the battery while transmitting.

Select a battery location that has an unobstructed air
circulation, preferably a cool dry place with ample
width aisles to permit easy access to all cells for installa-
tion, taking readings, adding water and cleaning. The
battery must not be placed near radiators, boilers, or
other heat-producing devices.

Capacity of a battery should be carefully determined be-
fore its purchase. Factors that influence the capacity are
the busy hour load, the protection time desired, the final
cell voltage limit and the minimum operating tempera-
tures. For more information contact your Motorola
Area Systems Engineer.

Connection of the battery terminals made during instal-
lation is extremely important to its service life. If con-
nections are carefully made with clean, acid-free
surfaces and kept tight by periodic checking, they will
give trouble-free service over the life of the battery.

CAUTION
Do not attach batteries before setting the
float voltage.
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3.2 FLOAT VOLTAGE ADJUSTMENT

Adjustment of the float voltage of the power supply is
required at the time the battery is installed. The float
voltage is the A+ output voltage of the power supply
which will keep a battery fully charged when connected
across the A + output terminals. The float voltage ad-
justment varies with the type of battery being installed
and with the ambient temperature. Refer to paragraph
3, A+ Level Adjustments, and to the battery manufac-
turer’s literature for adjustment of the float voltage.

Give the battery a freshening or boost charge when it is
received. Do this in accordance with the manufacturer’s
instructions.

3.3 BATTERY CABLE INSTALLATION

Connect the battery cable from the junction box to the
battery as follows:

Step 1. Remove fuse F610 from the battery cable to
prevent accidental short circuiting during installation,

CAUTION
Observe proper polarity on battery con-
nections.

Step 2. Connect the battery cable plug (P605) to J605
on the junction box, and route the battery cable to the
battery connection points.

Step 3. Connect the red wire of the battery cable to the
position (+) terminal of the battery.

Step 4. Connect the black wire of the battery cable to
the negative (-) terminal of the battery.

Step 5. Check to assure proper polarity of the cable
leads, and then reinstall fuse F601, removed in Step 1.

NOTE
If power is to be removed from the station
for any reason after the initial installa-
tion, the most convenient method is to re-
move ‘he in-line fuse (F610) from the
battery able.

3.4 A+ VOLTAGE LEVEL ADJUSTMENT

The A + output is factory adjusted for nickel-cadmium
batteries at 14.25 volts. Refer to the schematic diagram
attached at the end of this section. If adjustment is nec-
essary, set output voltage control (VOLT. ADJ.), R662,
on the station power supply for the desired float voltage
as follows:

Step 1. Disconnect the batteries (if connected) and set
float-EQUALIZE switch S650 to the float position.

Step 2. Connect a dc voltmeter with 3% accuracy (or
better) between terminals TB601 + and TB601 — on
the power supply. Allow the power supply to warm up
under PTT load for at least 10 minutes.

CAUTION
Refer to battery manufacturer’s specifica-
tions for precise voltage setting required
for charging the type of emergency bat-
tery to be used. If this information is un-
available, set the charging voltage for the
type of battery as specified in Step 3.

Step 3. Set the VOLT. ADJ. control R662 to provide a
charging voltage: (a) as specified by the battery manu-
facturer; (b) of 14.25 volts if batteries are not to be con-
nected at this time; (¢) of 14.25 volts for
nickel-cadmium batteries, or; (d) of 13.25 volts for
lead-acid batteries.

4. MAINTENANCE

4.1 INTRODUCTION

Maintenance and repairs of this power supply demand a
thorough understanding of its operation. Refer to the
power supply Theory of Operation for this information.
4.2 TEST EQUIPMENT REQUIRED

The following test equipment is necessary for efficient,
accurate servicing in the event that maintenance is re-
quired.

e 3-1/2 digit DVM

® DC current meter (0-50 amperes)

¢ Load resistor (variable from 0 ohm to 15 ohms, and
capable of carrying 50 amperes)

e Variable voltage ac line transformer (0-130 volts)
® QOscilloscope
® Variable power supply

® Bench service cord consisting of:

Qty. Part No. Description
1 15-83183N01 Housing
2 39-83145N01 Contact
1 39-83145N02 Contact
1 30-865903 Cord
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Figure 3. Power Supply Chassis Travel Distance

4.3 POWER SUPPLY REMOVAL

3-1-88

WARNING
The power supply is unexpectedly heavy,
balances sharply to the right, and is awk-
ward to hold. Follow the removal instruc-
tions carefully.

Step 1. Refer to Figure 2. Disconnect P610 from J610
on the power supply chassis. Disconnect P603 from
J603 on the battery charger circuit board. Remove the
two wires from the + and - terminals of TB601 on the
power supply chassis. Note the color coding of the wires
and the polarity of the terminals. If necessary, tag the
wires for ease of identification.

Step 2. Refer to Figure 2. Remove main chassis screws
and loosen main chassis captive screws.
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